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$EVWUDFW
,QWKLVSDSHUDVRODU39V\VWHPLVPRGHOHGVLPXODWHGDQGH[SHULPHQWDOO\WHVWHG0DWKHPDWLFDODQGHOHFWULFDOPRGHOVKDYHILUVW
EHHQ SUHVHQWHG$ WKHRUHWLFDO EDFNJURXQGZKLFK LQWURGXFHV WKH WRSLF KDV EHHQ SUHVHQWHG 7KH V\VWHP¶V GLIIHUHQW FRPSRQHQWV
KDYH DOVR EHHQ GHVFULEHG 7KHQ D VLPXODWLRQ ZRUN RI WKH FXUUHQW YROWDJH ,9 FKDUDFWHULVWLFV DQG HIILFLHQF\ E\ XVLQJ
0$7/$%,08/,1.KDVEHHQSHUIRUPHG)LQDOO\D39V\VWHPLQVWDOOHGLQWKH,QVWLWXWHRIHQHUJ\V\VWHPVDQGHOHFWULFDOGULYHVDW
WKH7HFKQLFDO8QLYHUVLW\RI9LHQQDKDVEHHQWHVWHG0DQ\GLVWXUEDQFHVDQGFDVHVOLNHEODFNRXWORDGGLVFRQQHFWLRQDQGLVODQGHG
V\VWHP KDYH EHHQ LQYHVWLJDWHG ,Q WKLV PDLQO\ H[SHULPHQWDO ZRUN WKUHH WHVW VLWXDWLRQV KDYH EHHQ SHUIRUPHG DQG WKH







UHFHQW\HDUV6RODUHQHUJ\LVSOHQWLIXO LWKDV WKHJUHDWHVWDYDLODELOLW\FRPSDUHGWRRWKHUHQHUJ\VRXUFHV,W LVFOHDQ
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1.1. Solar PV system Modeling 
7KH GLUHFW FRQYHUVLRQ RI VRODU HQHUJ\ LQWR HOHFWULFDO SRZHU LV REWDLQHG E\ VRODU FHOOV $ 39 *HQHUDWRU LV
FRPSRVHGRIPDQ\VWULQJVRI VRODUFHOOV LQ VHULHV FRQQHFWHG LQSDUDOOHO LQRUGHU WRSURYLGH WKHGHVLUHGYDOXHVRI

























PFDQEH FRPSXWHG IURP WKH RSHQ FLUFXLW YROWDJH WKH VKRUW FLUFXLW FXUUHQW WKHYROWDJH DQG FXUUHQW DWPD[LPXP














































































































































RXWSXW FXUUHQW YDULHV WR PDLQWDLQ D FHUWDLQ RSWLPXP SRZHU YDOXH +RZHYHU WKHVH WHFKQLTXHV UHTXLUH SRZHU
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ZKRVHSDUDPHWHUVDUHJLYHQLQ>@DQGDUHDVIROORZV$WVWDQGDUGWHVWFRQGLWLRQV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SURWHFWV WKH IRXU  $K  9 EDWWHULHV XQLW IURP GHHS GLVFKDUJH DQG RYHUFKDUJH 7KH 6XQQ\ %DFNXS  LV
H[WUHPHO\TXLFNWRGHWHFWDQ\IDLOXUHRIWKHSXEOLFJULGDQGGLVFRQQHFWWKHV\VWHPIURPWKHJULG$IWHUDSSUR[PV
fu TD
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WKHORDGVZLOOEHDOUHDG\VXSSOLHGZLWKHOHFWULFLW\DJDLQIURPWKHEDWWHU\$6811<9$LQYHUWHUWKDWFRQYHUWV
'&SRZHUFRPLQJIURPWKH39SDQHOVWR$&SRZHULVXVHG,WLVDOVRHTXLSSHGZLWKDQ0337DOJRULWKP$PDQXDO




4.1. Blackout by a grid connected PV system   
)LUVWDPLQXWHVEODFNRXWLVDSSOLHGWRWKHJULGFRQQHFWHG39V\VWHP7KHORDGSRZHUVVXSSOLHGZLWKWKHJULGRU








4.2. Grid connected PV system  and Load switching 
$QRWKHUWHVWLVWKHQSHUIRUPHGE\VZLWFKLQJRIIWKHORDGIRUPLQXWHDQGFRQQHFWLQJLWEDFNZKHQWKH39V\VWHP
LV FRQQHFWHG WR WKHJULG7KH UHFRUGHGPHDVXUHPHQWV DUH WKHYROWDJH DQG WKH ORDGSRZHU ZLWKEDWWHULHV LQJUHHQ
FRORXUDQGWKHGHOLYHUHGSRZHUE\39SDQHOVLQUHG7KHJULGYROWDJHLVVKRZQLQ)LJD2QHFDQQRWLFHWKDW





























4.3. Islanded PV system and Load  switching 
7KH ODVW WHVW LV GRQH E\ VZLWFKLQJ µRQ¶ DQG µRII¶ WKH ORDG IRU PLQXWHZKHQ WKH 39 V\VWHP LV LVRODWHG QRW

















,Q WKLV H[SHULPHQWDOZRUN WKHEHKDYLRXURI DJULG FRQQHFWHG39V\VWHPXQGHUGLIIHUHQWGLVWXUEDQFHVKDVEHHQ
LQYHVWLJDWHG 7KH EODFNRXW DQG WKH ORDG VZLWFKLQJ GXULQJ LVODQGLQJ FDVH KDYH EHHQ WHVWHG 7KH REWDLQHG UHVXOWV
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